Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 2001-350093 
(43)Date of publication of application : 21.12.2001 



(51)Int.CL r ' 5 G02B V l5/20 



(21) Application number : 2000-368339 (71)Applicant : MINOLTA CO LTD 

(22) Date of filing : 04.12.2000 (72)Inventor : HAGIMORI HITOSHI 

KONO TETSUO 
ISONO MASAFUMI 



(30)Priority 

Priority number : 2000111927 Priority date : 07.04.2000 Priority country : JP 



(54) IMAGE PICKUP LENS DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image pickup 
lens device, having a high variable power zoom lens system 
which has variable power ratio of about 7-10 and F-number of 
about 2.5-4, has excellent performance capable of being used 
as an optical system for a newest imaging device whose 
picture element pitch is small and has excellent compactness 
property. 

SOLUTION: This zoom lens system comprises a first lens 
group (Grl) of positive power, a second lens group (Gr2) of 
negative power, a third lens group (Gr3) of positive power and 
a fourth lens group (Gr4) of negative power in this order from 
an object side, and the conditional expression l.l<fl/fT<2.5, 
where fl is the focal distance of the first lens group (Grl) and 
fT is the focal distance of the entire system at a telephoto end 
(T) is satisfied. 
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[0 0 3 8] t$ h\^&mM<oMMX\^ X-Ai/yX^ 

(ommm t n&m^- (sr) t <o m ^iag $ *x 5 ^fT^ss 

(PL) u 7 ^ ,v* —tomfSM*:^ L 

[0 0 3 9] 

•t-^^JB^J 1-90 ^^X«^Sr^rtt-PtL^ b•rv^s 0 

[0 0 4 0] #|lifg0ij<7)3^^ h7^'>3 ^fc*5 
V^T, ri (i=l,2, 3.. . .)tt«#«^&MTi#l^ffi© 
***S(mm). dl(i-1.2.3...0W:ftff«^&**.Ti» 
gOtt±®^PS(mm)^r^LTio«9 N Ni (1=1 ,2,3. .) , v 
i(i=l,2,3... .)Wt*fWW^6**Ti»B©**M*© 



(7) M2 0 0 1 -3 5 0 0 9 3 

11 12 

dHfcl#-r5HW*(Nd) ,7 5"<»(vd)S:/TU"CV^ e 0.5m) <07 i/y^ioft5S4 U^X»(Gr4)©^ 

K/^(^^^^SI^.M)-^ffi(«^^BI«.T)T- [0 0 4 1] ft**«rifc*ffA««**tfcBBtt, 

X(H) = (C0-H 2 )/{lW(l-i -CO 2 -H 2 )}+(A4-H 4 +A6-H 6 +A8-H 8 +A10-H 10 ) •»( 

AS) 

fcfcU 5£(AS)*K 10 H-efcS. HI l 0-12 5 4\ (W)l±JS:AiS, (M)fiS K 

X(B) : **H©tt«W*W*lft©*tt*CB5nA» /K m»H3*«^*it»»45lJS{i£*»fe0fc. 

*), *, #£lR*, ^ftiR^-Cfc^o Y':*^:ftiS(mm)}^ 

H : *W-»UTfiKft*lftOiKS, LT^So «ffiJRS6HI-*5V>T, *»(d)ttdl*te#-*- 

co : iffWft^(=i/ft^¥M), zmm&m. -^mm(g)\^&m^M-r^m^m. m 

Ai : i?fc<0#»ffi«», tt*l(DM)tt^ y ^^^/^T^d^^-T^^IRM 

T-fc5o *«LT*5*), *J»(DS)tt*^^/Vffi-C^djS6^»-r5 

[0 0 4 2] mi 0—0 2 5 tt*lfi« 1 —*Jft« 9 OiR *^iR^Sr**>UTVN5o ^ftiR^EI^v^^ 

^ETCfe?), Ell 0 -Eil 8 teHJStfl 1 —^JEfiRI 9 »tt d»tc^-TS^ft%Sr* UTV^So 

R3S«»3R«tf tOiR^H, EI 1 9 -HI 2 5 tt*GK01 1 - 20 [0 0 4 3] 
5, 8, 9 0i£g«^W 0H«glt : D=0. 5m) WIRS 
({HJS^J 1 » 
f =7 . 5—25 . 5— 50 . 6 , FN0=2 . 55— 2 . 96—3 . 60 

[***«] [ttJismni] [JB«f*] [T^ifc] 

rl= 63.832 

dl= 1.200 Nl= 1.74000 v 1=28.26 

r2= 46.105 

62= 4.909 N2= 1.49310 v 2= 83.58 

r3= 557.712 

d3= 0.100 

r4= 41.139 

d4= 3.518 N3= 1.49310 v3= 83.58 

r5= 95.433 

d5= 1 . 000—28 . 553—40 . 964 

r6= 28.766 

d6= 0.800 N4= 1.80420 v 4= 46.50 

r7= 8.145 

d7= 6.254 

r8= -24.683 

d8= 0.800 N5= 1.80741 v 5= 31.59 

r9= 408.759 

d9= 2.972 N6= 1.84666 v 6= 23.82 

rl0= -15.616 

dl0= 0.727 

rll= -12.222 

dlU 0.800 N7= 1.52510 v 7= 56.38 

rl2*= -72.536 

dl2=24 . 622—4 . 490— 1 . 000 

rl3= 00 (ST) 

dl3= 0.800 



(8) raj* ^200 1-3 5009 3 



13 14 

rl4= 11.863 

dl4= 2.033 N8= 1.78831 v 8= 47.32 

rl5= 212.313 

dl5= 5.251 

rl6= -66.079 

dl6= 1.795 N9= 1.48749 v 9= 70.44 

rl7= -10.997 

dl7= 0.800 NUM. 84666 v 10=23.82 

rl8*= 29.156 

dl8= 0.100 

rl9= 12.934 

dl9= 3.092 Nl 1=1. 48749 vll=70.44 

r20*= -19.433 

d20= 0.100 

r21= -788.619 

d21= 4.662 N12=l. 79850 v 12=22.60 

r22= -27.115 

d22= 1.000—7.000—1.000 

r23= 23.066 

d23= 0.800 N13=l. 85000 v 13=40.04 

r24= 11.361 

d24= 3.500 

r25= 11.740 

d25= 1.826 N14=l. 79850 v 14=22.60 

r26= 14.538 

d26= 2.381—2.000—13.578 

r27= oo 

d27= 3.000 N15=l. 51680 v 15=64.20 

r28= oo 

[0 0 4 4] 30 

[Hi 2®(rl2)cO^®T f — ^] 

s =1. 0000, A4=-0. 90791X10 4 ,A6-0. 27514 X 10" 6 ,A8=-0. 37035 X 10 8 
[Ml 8®(rl8)^^®^— ^] 

s =1.0000, A4= 0.28853X10- 3 ,A6= 0.12716X10- 5 ,A8= 0.10778X10 7 
s =1.0000 



[0 0 4 5] 



((Iii2)> 

f =7 . 5— 25 . 5-50 . 6 , FN0=2 . 48— 3 . 07—3 . 60 

[M±sniR] [JBW*] [7^R] 

rl = 62.012 

dl= 1.200 Nl= 1.79850 v 1= 22.60 

r2= 50.059 

d2= 3.893 N2= 1.49310 v 2= 83.58 

r3= 264.139 

d3= 0.100 

r4= 57.561 

d4= 2.818 N3= 1.49310 v 3= 83.58 

r5= 155.066 

d5= 1 . 000—30 . 739—48 .448 



15 

r6= 29.965 

r7= 9.032 

r8= -52.559 

r9= 21.530 

rl0= -18.800 

rll= -15.910 
rl2*=-107.564 

rl3= oo(ST) 

rl4= 13.086 

rl5= 84.611 

rl6= 15.627 

rl7= -12.357 

rl8= 9.111 

rl9= 7.143 
r20*= 13.828 

r21= 31.671 

r22= -35.431 

r23= 26.961 

r24= 9.331 

r25= 11.028 

r26= 14.503 
r27= -130.604 

r28= -33.480 

r29= 00 

r30= 00 



[0 04 6] 



(9) 

d6= 0.800 N4= 1.75450 v 4= 51.57 
d7= 7.570 

d8= 0.800 N5= 1.75450 v 5= 51.57 

d9= 4.134 N6= 1.79850 v6= 22.60 
dl0= 0.486 

dll= 0.800 N7= 1.84666 v 7= 23.82 
dl2=25. 513—4. 405—1. 000 
dl3= 0.800 

dl4= 1.832 N8= 1.80750 v 8= 35.43 
dl5= 3.644 

dl6= 2.756 N9= 1.75450 v 9- 51.57 

dl 7= 0.800 NUM. 84666 vl0=23.82 
dl8= 0.100 

dl9= 1.343 Nll=l. 52510 vll=56.38 
d20= 2.118 

d21= 1.530 1112=1. 79850 vl2=22.60 
d22= 1.000—5.669—4.095 

d23= 0.800 N13=l. 85000 vl3=40.04 
d24= 2.307 

d25= 1.289 N14=l. 79850 v 14=22.60 
d26= 2.123—2.989—8.644 

d27= 1.347 N15=l. 79850 vl5=22.60 
d28= 0.858 

d29= 3.000 N16=l. 51680 v 16=64.20 

50 
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#§i2 001-350093. 



[Ml 2ffi(rl2)<£>2fr£ffix — 

e =1.0000, A4=-0. 44023 X10- 4 ,A6=-0. 52908 X 10" 7 ,A8=-0. 21921 X 10' 8 
[M2 OB(r20)^«ir^^] 

f =1.0000, A4= 0.52117X10- 3 ,A6= 0.41505X10 5 ,A8= 0 98968X10 ? 

[0 0 4 7] 

f =7 . 4-23 . 0-49 . 5 , FN0=2 . 22-2 . 64-3 . 60 
rl= 63.356 

dl= 1.200 Nl- 1.79850 v 1= 22.60 

r2= 49.435 

d2= 4.655 N2= 1.49310 v 2= 83.58 

r3= 579.022 

d3= 0.100 

r4= 35.101 

d4= 4.695 N3= 1.49310 v 3= 83.58 

r5= 120.463 

d5= 1 . 000—20 . 900—28 . 705 

r6= 70.488 

d6= 0.800 N4= 1.78831 v 4= 47.32 

r7= 8.526 

d7= 5.198 

r8= -90.436 

d8= 0.800 N5= 1.75450 v 5= 51.57 

r9= -785.404 

d9= 2.674 N6= 1.84666 v 6= 23.82 

rlO- -17.628 

dlO= 0.515 

rll= -14.870 

dll= 0.800 N7= 1.48749 v 7= 70.44 

rl2= 45.809 

dl2= 1.366 

r!3= -26.330 

dl3= 1.344 N8= 1.84666 v 8= 23.82 

rl4*= -30.311 

dl4=23.018— 5.870— 1.000 

rl5= oo(ST) 

dl5= 0.800 

rl6= 11.633 

dl6= 2.165 N9= 1.80420 v 9= 46.50 

rl7= 78.024 

dl7= 4.756 

rl8= -96.322 

dl8= 1.561 N10=l. 75450 v 10=51.57 

rl9= -14.086 

dl9= 0.800 Nl 1=1. 84666 vll=23.82 

r20*= 20.484 

d20= 0. 155 

r21= 10.937 

d21= 2.506 N12=l. 48749 v!2=70.44 



[0 0 4 8] 



[0 0 4 9] 



(11) #182 0 0 1 -3 5 0 0 9 3 

19 20 

r22*= -29.274 

d22= 2.186 

r23= 90.101 

d23= 1.374 N13=l. 79850 v 13=22.60 

r24= -61.263 

d24= 1.000—4.206—1.000 

r25= 29.977 

d25= 0 . 800 N 1 4= 1 . 85000 v 1 4=40 . 04 

r26= 10.683 

d26= 3.356 

r27= 11.252 

d27= 1.235 N15=l. 79850 v 15=22.60 

r28= 13.786 

d28= 1.399—3.217—16.734 

r29= 22.159 

d29= 1.546 N16=l. 79850 v 16=22.60 

r30= 89.583 

d30= 1.176 

r31= 00 

d31= 3.000 N17=l. 51680 vl7=64.20 

r32= oo 

[mi 4B(rl4)©*3*®x — 

a =1.0000, A4=-0. 55658 X 10- 4 .A6=-0. 18456 X 10 6 ,A8=-0.60664X 10-8 
[IB 2 OS(r20)<^«®^-*] 

e=1.0000.A4= 0.28248X 10- 3 ,A6= 0.17454X10" 5 ,A8= 0.32532X10- 7 
[*2 2ffi(r22)<Z>##ffi7 ? — 
£ =1.0000 

«^S6WI4» 

f =7 . 4— 35 . 9—49 . 6 , FN0=2 . 88—3 . 04— 3 . 63 
rl= 60.590 

dl= 1.200 Nl= 1.84666 v 1=23.82 

r2= 47.616 

d2= 5.549 N2= 1.49310 v 2= 83.58 

r3= 603.843 

d3= 0.100 

r4= 39.319 

d4= 4.325 N3= 1.49310 v 3= 83.58 

r5= 105.185 

d5= 1.000—32.186—36.134 

r6= 50.395 

d6= 0.800 N4= 1.85000 v 4= 40.04 

r7= 8.808 

d7= 5.350 

r8= -22.935 

d8= 0.800 N5= 1.85000 v 5= 40.04 

r9= 16.429 

d9= 5.107 N6= 1.71736 v 6= 29.50 



{12) ^2 0 0 1 -3 5 0 0 9 3 



[0 0 5 0] 



21 22 
rlO= -17.500 

dlO= 0.100 

rll*= 54.395 

dll= 2.000 N7= 1.84506 v 7= 23.66 

rl2= 1000.000 

dl2= 1.278 

rl3= -19.690 

dl3= 0.800 N8= 1.75450 v 8= 51.57 

rl4= -77.927 

dl4=22. 063—1. 444—1. 300 

rl5= oo(ST) 

dl5= 0.800 

rl6= 12.783 

dl6= 2.898 N9= 1.85000 v 9= 40.04 

rl7= 105.738 

dl7= 3.453 

rl8*= 37.506 

dl8= 2.226 N10=l. 84506 v 10=23.66 

rl9= 9.939 

dl9= 1.104 

r20= 12.962 

d20= 4.135 Nl 1=1 . 69680 v 1 1=55 . 43 

r21= -8.915 

d21= 0.800 Nl 2=1. 84666 vl2=23.82 

r22=26007.802 

d22= 1.396 

r23= 186.617 

d23= 2.183 N13=l. 83350 v 13=21.00 

r24= -21.147 

d24= 1.810—6.450—1.000 

r25= 38.703 

d25= 0.800 N14=l. 85000 vl4=40.04 

r26= 13.436 

d26= 4.085 

r27= 14.114 

d27= 1.362 N15=l. 83350 v 15=21.00 

r28= 18.526 

d28= 1.000—5.337—17.559 

r29= 16.513 

d29= 1.967 N16=l. 48749 v 16=70.44 

r30= 44.597 

d30= 1.479 

r31= oo 

d31= 3.000 N17=l. 51680 v 17=64.20 

r32= oo 

[Mi im(rii)<D^mmy f — z\ 

£=1.0000,A4= 0.40063X10 4 ,A6= 0.39528X10* 6 ,A8=-0. 29922 X 10" 8 
£ =1.0000, A4=-0. 11545X10 3 ,A6=-0 . 96168 X 10 6 ,A8= 0.16989X10" 7 



(13) 



23 
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[0 0 5 1] 



f =8 . 9— 33 . 7—84 . 8 , FN0=2 . 43— 3 . 1 7—3 . 60 

[M±asmiH] [«*f*] [7^$] 

rl= 171.427 

dl= 1.497 Nl= 1.84666 v 1= 23.82 

r2= 114.665 

d2= 6.918 N2= 1.49310 v 2= 83.58 

r3= -850.123 

d3= 0.100 

r4= 96.816 

d4= 4.523 N3= 1.49310 v 3= 83.58 

r5= 348.049 

d5= 2.486—40.898—95.614 

r6*= 24.483 

d6= 2.000 N4= 1.75450 v 4= 51.57 

r7= 12.754 

d7= 11.729 

r8= -33.584 

d8= 0.800 N5= 1.52208 v 5= 65.92 

r9= 21.063 

d9= 4.926 N6= 1.84705 v 6= 25.00 

rl0= -81.045 

dl0= 0.838 

rll= -40.184 

dll= 0.800 N7= 1.74495 v 7= 24.47 

rl2= 99.136 

dl2=41.883— 2.565— 1.250 

rl3= 00 (ST) 

dl3= 1.500 

rl4= 12.436 

dl4= 3.485 N8= 1.75450 v 8= 51.57 

rl5= -172.448 

dl5= 1.166 

rl6= 375.028 

dl6= 0.800 N9= 1.71675 v 9= 26.91 

rl7= 30.185 

dl7= 1.000—1.169—1.244 

rl8*= 16.888 

dl8= 1.922 N10=l. 84666 v 10=23.82 

rl9= 11.475 

dl9= 1.988—11.017—23.820 

r20*= 25.613 

d20= 0.800 Nl 1=1. 75000 vll=25.14 

r21= 14.963 

d21 = 0.077 

r22= 15.312 

d22= 1.202 N12=l. 75450 vl2=51.57 

r23= 16.980 

d23= 0.356 



(14) ^™ ^2 0 0 1-3 5 00 9 3 



[0 0 5 2] 



[0 0 5 3 J 



25 26 
r24= 16.249 

d24= 6.391 N13=l. 49310 v 13=83.58 

r25- -22.015 

d25= 1.962 

r26= -13.823 

d26= 3.437 N14=l. 84666 vl4=23.82 

r27= -14.151 

d27= 2.000—12.427—6.704 

r28*= 20.728 

d28= 2.834 N15=l. 52510 v 15=56.38 

r29= 15.822 

d29= 1.307 

r30= oo 

d30= 3.000 N16=l. 51680 v 16=64.20 

r31 = °o 

imem (r6) <D#mm?*— * ] 

c =1.0000, A4= 0.66358X10" 5 ,A6= 0. 71481 X 10 9 ,A8= 0.49766X 10 10 

E=1.0000,A4=-0.10218X10* 3 , A6=-0. 12797X 10 5 ,A8= 0.10173X10-7 § 
A10=-0. 34395 X10 9 
[S20E (r20) (D^mmf— ? ] 

E =1.0000,A4=-0.34705X10" 4 ,A6= 0.10595X10 6 , A8=-0 . 43764 X 10 -8 t 
A10= 0. 17721 X10 10 
[^2 8® (r28) (D^mm'T— * ] 

c-1. 0000, A4=-0. 59570 X 10 5 ,A6=-0. 55853 X 10 6 ,A8= 0.11878X1Q-7 , 
A10=-0. 14101X10 9 

mmme>)) 

f=7 . 1 —53 . 0-68 . 6 , FN0=2 . 55— 3 . 60-3 . 60 

[ft*¥S] [ttJiBRINI] [wmm [7^»] 

rl= 81.309 

dl= 1.400 Nl= 1.84666 v 1= 23.86 

r2= 63.920 

d2= 4.957 N2= 1.49310 v 2= 83.58 

r3= -2566.999 

d3= 0.100 

r4= 72.424 

d4= 2.914 N3= 1.49310 v 3= 83.58 

r5= 204.372 

d5= 0 . 9.00—54 . 218— 57 . 909 

r6*=-2187.849 

d6= 1.200 N4« 1.77250 v 4= 49.77 

r7*= 14.815 

d7= 8.614 

r8= -22.207 

d8= 1.500 N5= 1.84668 v 5= 23.86 

r9= -39.485 

d9= 0.100 

rlO= 528.712 



[0 0 5 4] 



(15) ^512 0 0 1 -3 5 0 0 9 3 

27 28 

dlO= 4.283 N6= 1.84666 v 6= 23.82 

rll= -27.851 

dll= 1.412 

rl2= -19.591 

dl2= 1.000 N7= 1.49310 v 7= 83.58 

rl3= -80.805 

dl3=40. 111—0. 619— 0.100 

rl4= oo (ST) 

dl4= 1.200 

rl5*= 20.034 

dl5= 3.327 N8= 1.77112 v 8= 48.87 

rl6= 2658.231 

dl6= 0.100 

rl7= 24.453 

dl7= 1.028 N9= 1.61287 v 9= 33.36 

rl8*= 9.473 

dl8= 0.432 • 

rl9= 12.678 

dl9= 2.612 N10=l. 75450 vl0=51.57 

r20= -167.012 

d20= 0.537—1.270—1.348 

r21= -32.395 

d21= 6.981 Nll=l. 64379 vll=56.31 

r22= -11.929 

d22= 0.100 

r23*= -13.515 

d23= 1.708 N12=l. 63456 v 12=31.17 

r24*= 24.372 

d24= 0.263—19.944—27.790 

r25= 19.740 

d25= 4.770 N13=l. 79850 vl3=22.60 

r26= 13.053 

d26= 0.100 

r27= 13.309 

d27= 5.694 N14=l . 68636 v 14=54.20 

r28= -129.207 

d28= 4.148—5.575—2.763 

r29= «=> 

d29= 3.000 N15=l. 51680 vl5=64.20 

r32= oo 

im 6 ® (r6) (D^mm^r— * ] 

e=1.0000,A4= 0.29074X10-^ ,A6=-0.89940X 10 7 ,A8= 0.16625X10' 9 

[m 7 m (r7) <D#m& z ] 

£ =1.0000,A4= 0.44003X10" 5 ,A6= O.99743X 10 8 ,A8=-0. 48301 X 10-9 
[mi 5®(rl5)CD^®:r-*] 

e =1 . 0000 , A4=-0 . 1 1 178 X 10" 3 ,A6= 0.10605X10" 5 ,A8=-0. 21375 X 10" 7 , 
A10= 0.22240X10 9 
[fgl 8ffi(rl8)<^j£®^--*] 

c =1.0000, A4=-0. 24094 X 10" 3 ,A6= 0.1 1663 X1Q-5 ,A8=-0 . 57504 X 10 7 , 



[0 0 5 5] 



(16) 

29 30 

A10= 0.66415X10 9 

[*2 3I(r23)^*«Ir^^] 

£=1.0000,A4= 0.12224X10- 3 ,A6=-0. 66295 X 10 5 ,A8= 0.74249X10 7 
[H2 4®(r24)CD^^®x — ^] 

s =1.0000, A4= 0.29363X10' 3 ,A6=-0. 57030 X 10 5 ,A8= 0.80185X10 7 

f =7 . 1 —20 . 0-49 . 0 , FN0=2 . 50-3 . 03—3 . 66 
rU 111.111 

dl= 1.400 Nl= 1.79850 v 1= 22.60 

r2= 85.390 

d2= 4.303 N2= 1.49310 v 2= 83.58 

r3= -1831.972 

d3= 0.100 

r4= 43.431 

d4= 4.988 N3= 1.49310 v 3= 83.58 

r5= 130.083 

d5= 0 . 900—24 . 171 — 43 . 681 

r6= 35.035 

d6= 1.200 N4= 1.75450 v 4= 51.57 

r7= 10.040 

d7= 4.791 

r8= -96.605 

d8= 1 . 100 N5= 1 . 75450 v 5= 5 1 . 57 

r9= 15.175 

d9= 1 . 925 

rl0*= 25.398 

dl0= 3.981 N6= 1.84666 v 6= 23.82 

rll*= -43.373 

dll= 1.258 

rl2= -15.932 

dl2= 1.000 N7= 1.48749 v 7= 70.44 

H3= -134.899 

dl3=20.871— 5.426— 0.600 

rl4= oo(ST) 

dl4= 0.600 

rl5= 11.251 

dl5= 2.129 N8= 1.75450 v8= 51.57 

rl6= 422.558 

dl6= 4.585 

rl7*= -39.509 

dl7= 1.500 N9= 1.70395 v 9= 26.41 

rl8*= 12.891 

dl8= 0.596 

rl9= 12.874 

dl9= 2.614 N10=l. 48749 vl0=70.44 

r20= -14.240 

d20= 1.806—1.837—3.682 

r21=-8157.937 



12001-35009 3, 



(17) 
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d21= 0.800 Nll=l. 71649 v 11=25.74 



r22= 13.228 



d22= 0.445 



r23= 13.631 



d23= 1.919 N12=l. 48749 v!2=70.44 



r24= 668.856 



d24= 3.002—1.300—12.240 



r25= 31.322 



d25= 1.691 N13=l. 79850 v 13=22.60 



r26= 217.261 



d26= 0.500—9.743—7.994 



r27= 18.461 



d27= 4.643 N14=l. 79850 v 14=22.60 



r28= -11.955 



d28= 0.460 N15=l. 83724 vl5=30.17 



r26= 21.532 



r30= oo 



r31= oo 



d29= 0.900 



d27= 3.000 N16=l. 51680 vl6=64.20 



[0 0 5 6] 



s =1.0000. A4= 0.34767X10 4 ,A6= 0.63939X10' 7 ,A8=-0 . 15659 X 10" 8 
[Ml lffi(rl 1)^*3*®^-^] 

f =1.0000, A4=-0. 11239 X10- 4 ,A6=-0. 50907 X 10" 7 , A8=-0. 20881 X 10' 8 
[SSI 7ffi(rl7)cO#£Sffi:r-*] 

f =1.0000, A4=-0. 53164X10-3 ,A6= 0.11706X10 4 ,A8=-0. 13639 X 10 6 
[II 8®(rl8)£a#3$®^-*] 

e =1.0000, A4=-0. 23930 X10- 3 ,A6= 0.14046X10' 4 ,A8=-0. 15638 X 10" 6 

[0057] mmm s » 30 

f =7 . 5—45 . 0—71 . 5 , FN0=2 . 17—2 . 89—3 . 60 
rl= 65.664 

dl= 1.200 Nl= 1.75518 v 1= 29.92 



r2= 47.591 



d2= 5.244 N2= 1.49310 v 2= 83.58 



r3= 217.318 



d3= 0.100 



r4= 51.066 



d4= 4.398 N3= 1.49310 v 3= 83.58 



r5= 185.539 



d5= 1 . 000—45 . 300—49 . 091 



r6= 45.239 



d6= 0.800 N4= 1.75450 v4= 51.57 



r7= 10.516 



d7= 7.570 



r8= -40.143 



d8= 0.800 N5= 1.80223 v 5= 44.75 



r9= 23.630 



d9= 5.046 N6= 1.79123 v 6= 22.82 



(18) *™ ^2 0 0 1 -3 5 0 0 9 3, 



[0 0 5 8] 



[0 0 5 9] 



33 

34 

rlO= -18.887 

dlO= 0.656 

rll= -15.690 

dll= 0.800 N7= 1.84666 v 7= 23.82 

rl2*= -43.100 

dl2=35.757— 5.453— 1.000 

rl3= oo(ST) 

dl3= 0.800 

rl4= 13.866 

dl4= 2.194 N8= 1.78923 v 8= 46.34 

rl5= 74.387 

dl5= 5.348 

rl6= 13.726 

dl6= 3.113 N9= 1.73284 v9= 52.33 

rl7= -13.373 

dl 7= 0.800 N10=l. 84758 v 10=26.81 

rl8= 8.964 

dl8= 0.100 

rl9= 7.206 

dl9= 1.439 Nll=l. 52510 v 11=56.38 

r20*= 14.351 

d20= 2.601 

r21= 21.969 

d21= 1.379 N12=l. 79850 v 12=22.60 

r22=- 1723. 989 

d22= 1.000-3.838—2.749 

r23= 342.635 

d23= 0.800 N13=l. 66384 v 13=35.98 

r24= 8.966 

d24= 3.000 

r25= 24.255 

d25= 1.566 N14=l. 79850 v 14=22.60 

r26*= 120.635 

d26= 1.000-5.947—14.698 

r27= 25.459 

d27= 1.667 N15=l. 79850 v 15=22.60 

r28= 884.189 

d28= 1.019 

r29= oo 

d29= 3.000 N16=l. 51680 vl6=64.20 

r30= oo 

[^1 2®(rl2)CO#«®y^-^] 

s =1.0000, A4=-0. 28880 XlO" 4 ,A6=-0. 39221 X 10 7 ,A8=-0. 58769 X 10' 9 

£=1.0000,A4= 0.44180X10- 3 ,A6= 0.35794X10 5 ,A8= 0.93325X10-7 
[i2 6®(r26)CD#^®^-^] 

c =1 . 0000 , A4=-0 . 73523 X 10" 4 ,A6=-0.60792X lO' 6 ,A8=-0. 59550 X 10 8 
«Hi£#l9» 



(19) 
35 

f =7 . 5—54 . 0—86 . 0 , FN0=2 . 10—2 . 84-3 . 60 
rl = 90.273 

dl= 1.200 Nl= 1.83304 v 1=41.53 

r2= 50.609 

d2= 6.584 N2= 1.49310 v 2= 83.58 

r3= 491.903 

d3= 0.100 

r4= 50.212 

d4= 5.970 N3= 1.49310 v3= 83.58 

r5= 293.841 

d5= 1 . 000—56 . 319—60. 499 

r6= 53 . 739 

d6= 0.800 N4= 1.75450 v 4= 51.57 

r7= 11.112 

d7= 7.570 

r8= -105.475 

d8= 0.800 N5= 1.76442 v 5= 49.91 

r9= 16.958 

d9= 6.473 N6= 1.77039 v 6= 23.51 

rl0= -22.262 

dl0= 0.563 

rll= -19.229 

dll= 0.800 N7= 1.84666 v 7= 23.82 

rl2*=-140.106 

dl2=34.166— 4.250— 1.000 

rl3= 00 (ST) 

dl3= 0.800 

rl4= 14.098 

dl4= 2.180 N8= 1.83255 v 8= 41.58 

rl5= 75.309 

dl5= 4.215 

rl6= 13.256 

dl6= 3.141 N9= 1.71070 v 9= 53.17 

rl7= -15.268 

dl7= 0.800 N10=l. 80992 vl0=25.83 

rl8= 7.879 

dl8= 0.274 

rl9= 7.000 

dl9= 1.461 Nll=l. 52510 v 11=56.38 

r20*= 13.820 

d20= 3.133 

r21= 21.375 

d21= 1.301 N12=l. 79850 vl2=22.60 

r22= 2254.283 

d22= 1.000—3.613—1.086 

r23= 2109.616 

d23= 0.800 N13=l. 64794 v 13=36.75 

r24= 9.838 

d24= 2.907 



[0 0 6 0] 



[0 0 6 1] 



37 

r25= 21.069 

r26*= 59.731 

r27= 21.610 

r28= 97.515 

r29= oo 

r30= oo 



(20) 



d25= 1.316 N14=l. 79850 v 14=22.60 
d26= 1.000—6.745—18.339 
d27= 1.710 N15=l .84666 v 15=23.82 
d28= 1.154 

d31= 3.000 N16=l. 51680 v 16=64.20 



[Ml 2®(rl2)(7)#«®^-^] 

£ =1.0000, A4=-0. 26006X10^ ,A6=-0 . 12948 X 10 ? ,A8=-0. 69799 X 10 9 
[Jg2 OcS^O)^^®^— ^] 

f =1.0000, A4= 0.39398X10 3 ,A6= 0.33896X10-5 ,A8= 0. 11071 X 10 6 
[SI 2 6®(r26)CD^£®^— ^] 

f =1.0000, A4=-0. 53134 XIO" 4 ,A6=-0.59377X 10- 6 ,A8= 0.30506X10" 8 

[|gl] 
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